Interkingdom Chemical Signaling in Enterohemorrhagic Escherichia coli O157:H7.
Escherichia coli is one of the most-studied species of bacteria due to its frequent incidence in diverse environments and hosts, as well as its use as a tool in molecular biology. Most E. coli strains are commensal, in that they colonize the host without causing disease; however, some strains of E. coli are pathogens and are able to cause diverse illnesses, including urinary tract infections, sepsis/meningitis, as well as intestinal disease that result in diarrhea (Kaper et al. 2004). Six categories of diarrheagenic E. coli are recognized, and these are classified in part based on how they interact with epithelial cells (Kaper et al. 2004). Of these, enterohemorrhagic E. coli O157:H7 (EHEC) is one of the most important pathogenic E. coli strains. EHEC causes major outbreaks of bloody diarrhea that can result in the development of fatal hemorrhagic colitis and hemolytic uremic syndrome (Karmali et al. 1983). EHEC colonizes the colon, where it forms attaching and effacing (AE) lesions on the intestinal epithelial cell. AE lesions are characterized by intimate attachment of EHEC to epithelial cells, effacement of the microvilli and rearrangement of the underlying cytoskeleton, which results in formation of a pedestal-like structure beneath the bacterium (Jerse et al. 1990; Jarvis et al. 1995; Kenny et al. 1997). Most of the genes involved in the formation of AE lesions are encoded within a chromosomal pathogenicity island termed the locus of enterocyte effacement (LEE) (McDaniel et al. 1995). The LEE contains 41 genes that are organized in five major operons (LEE1, LEE2, LEE3, LEE5, and LEE4) (Elliott et al. 1998, 1999; Mellies et al. 1999). The LEE encodes a type three secretion system (T3SS) (Jarvis et al. 1995), an adhesin (intimin) (Jerse et al. 1990) and its receptor (Tir) (Kenny et al. 1997), as well as effector proteins (Kenny et al. 1996; Abe et al. 1997; McNamara and Donnenberg 1998; Elliott et al. 2001; Tu et al. 2003; Kanack et al. 2005). EHEC also encodes an arsenal of effector proteins located outside of the LEE that are important in EHEC virulence (Campellone et al. 2004; Deng et al. 2004; Garmendia et al. 2004, 2005; Gruenheid et al. 2004; Tobe et al. 2006).